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ABSTRACT: Application of new methods o the physical investigation of the phase and

* structural changes occurring during cyclic heat treatment of heat-resistant materials is

+ very important. One of the methods used in this study is that of paramagnetic suscepti-

- bility, by means of which it is possible to determine the interrelationship between struc-
tural changes and the states of phases, whether these changes are successive or simultan-

; eous, and to what extent they occur during the process of thermal fatigue. In addition to

i gn abf/ve 1nethods the following were ale> used: changes in thermal rigidity and :
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electrical resistance, form changes, and measurement of the surface electrical resis-
tance with determination. of losses due to eddy currents. The first task was the investi-
gation of the effects of thermal stresas on form changes and hardness of samples of the
alloy subjected to cyclic heat treatment. The results obtained showed that the linear
dimensions of alloys with high recrystallization temperatures did not change appreciably
as a result of thermal cycles. It is interesting to note that after 250 thermocycles with
cooling in water, brealcage occurred without noticeable change in the length of the samples.
Thermal rigidity of samples was measured in a standard VIM-1M apparatus. It was

found that the changes in hardness resulting from thermal treatment depend not on ther-

* mal streases but on changes in the fine crystalline structure of the alloys. The dependence
of the electrical resistance of the alloy on heat changes during thermal treatment was
studied by the potentiometric method using a standard PPTN bridge. It was found that
resistance decreases up to 60 thermocycles. The absolute minimum occurs at about
326 cycles after which there 1s a cortinuous increase up to 600 cycles. The study of

+1 . paramagnatic susceptibility showed fhat during heat treatineat there was a continuows

decrease in the hurd anlution of the :matrix due to the alloylng componsats. Thia process
; - should oause a decrease in electricsl resiatance. The sharp inorease mor 888 oycles is .

]
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' difficult to explain.

For the exact expianation of the process involved it ig necessary to

" employ new methods using structural sensitivity characteristicg and phase composition.
¢ The study of paramagnetic susceptibility demandg g thorough study of structural and phase

during cyclic heat treatment, For measurements of suscoptibility a

special unit was designed which utilized the compensatory method of measurcment. The

' following conclusions were reached: ¢yclic heat treatment, with c'oollng in a stream of alr,
of thin samples 3 ram in diameter merely leads to acceleration of the agingprocess. With
samples of complicated form a congiderable stress gradient developed during heat treat-

ment leading to an

appearance of crac

unbalanced redistribution of elements. Under these conditions the
ka {s more probable. The study of paramagnetic susceptibility of the

. alloy showed that for 3mm samples susceptibility increaseg evenly. No anomalies were
. observed, a fact which ls explained by the almost total absence of a gradient of thermal
stresses during cooling. Orig. art. has 5 formulas, 7 figures, and 1 table.

ASSOCIATION: Insty*tut metalofizy*ky* AN UkrRSR (Institute of the Metallurgical Physics
of Metals AN Ukr RSR)

SUBMITTED: 00

SUB CODE: MM
Cord 3/3

APPROVED FOR RELEASE: 06/12/2000

\
\

DATE ACQ: 31Jan 64 ENCL: ¢o

NO REF 80V: 001 . OTHER: 002

CIA-RDP86-00513R000309930002-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5

ACCESSION NR: AT4010689 S/2601/63/000/017/0060/0063

AUTIIOR: Dekhtyar, I, Ya.;'Levixm, D. A.

TITLE: The effect of small additions of gadolinium an the changes in raagnetic properties
of nickel during uniform compression.

SOURCE: AN 'krRSR./ Ingty*tut metalofizy*ky*.  Sbornik nauchny*kh trudov, no. 17,
1963. Voprosy* fizikimetallov i metallovedeni ya, 60-63

TOPIC TACE:
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PO, magneld

ism, nickel, gadolinium, ferromagnetism, compression, Curie
130, nickel gadolinium alloy, magetostriction aicy.

ABSTRACT: Th: sty of the magnetic properties of metals and alloys under uziform
compress interest, because of the possibility of obtaining infcrmation on

SO L]
o

the naiure of the ferromagnetic state. Inthe present study the effect of small e itions of
gadolinium oo the maoagnetic properties of Nickel alloys during compressior w-.3 investi-
gated, There wai, reason to suppose that large changes in magnetization * ; ¢ iuraton
undsr comipression would be notced in these alloys, because thay were "5 . of farro-

magnetic metal, nickel with ferromagnetic gadoliuium, both of which hav s be Jy-centered

Card /3
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latdees. In addition, the magnetostriction of paraprocesses of these alloys was studied.

Ag was shown previously by the authers, the measurement of magnetostriction at awve

temnperatures makes it possible to determine the magnitude of comparaive changes in

¢ comic momant my wWith changes in manifold compression and io determine the

wiele ol comparative chaage in the average interchange integral with the manifald com-
Electrolytic nickel with an inftial purity of 99.95%waus used. Alloys were

[ ehis nickel and from metallic gadolinium 98. 8% pure. The alfoys were

ic are furnace in an atmosnhere of refined argon. Magnetication to

urcd al room emperature by (e differentinl method. The sample

a2 speciad vessel made of beryilium bronse. Uniform compressiorn

:vi.od based on the gallium property of increasing its volume upon

. vund that small additions of gadolinium considerabiy increased the

ctlzadon Juring compression. Additions of 0.4% of gadoliniura increased

: deg gaedzadon 20 times as much as compared with that of pure nickel. The

measarerient o magnetostriction of paraprocesses was done by the method described

previously by the authors. It should be noted that the magnetostriction of alloys of nicke.

<
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with small amounts of gadolinium approached that of iron-nickel alloys. This fact shows

-he necessity of studying other properties of nickel and gadolinium. Orig. art. has:
3 formulas, 2 figures, and 1 table.

ASSOCIATION: Insty*tut metalofizy*ky* AN UkrRSR (Institute of Metallurgical Physics
AN UkrRSR)
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"TITLE: Investigation of the paramagmnetic properties of high temperature alloys on an
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v. 10, 1963, 87-92
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-

ABSTRACT: The temperature dependence of the paramagnetic properties of high temperature
alloys on an iron and nickel base ‘was investigated as a guide to their electronic atructure

and the effective munber of electrons N, It was found that the maximum number of elec-
trons for nickel~chromium alloys is found in those containing 10% Cr. Addition of niobium
toanalioyofNi+16% Cr leads to significant increase in N, Investigation of complex alloys on B
. @ nickel-chromium base showed that the maximum N is observed in alloys with aluminum 3

and titanium, Investigation of cornplex alloys on an iron-nickel-chromium base showed f‘
. Card 1/2
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-that the effective magnetic moment connected with N is maximal in alloys containing tungs=~ ! '
ten and molybdenum, while niobium, titanium and aluminum lead to a decrease in N, The ®
results obtained and their comparison with tensile sirength studies show that the number of : :
electrons in the hond found on the basis of the temperature dependence of paramagnetic :
- sensitlvity may characterize the strength of the interatomic bonds at high temperatures. ‘ .
'Orig. art, has: 3 figures, 2 tables and $ formulas. : ;

[ N £

. i £
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(Problems in the physics of metils and '
PIC TAGS: metal fatigue, mal fatigue, thexrmal stress, electron vacancy,
steel fatigue, dislopation stru ture/ste 191@1_@_7.5_;"4: o ’

““ABBTRA(T: . The atthor exsmizes and generalizes certiin experimentally determined -
ceegnilarities in the phenomena characterizing thermal fatizue caused by cytlic thermal
stTepses, using energy consideritions i the discussion of motal failure. fiEguations are
derived vibich exprens the Lfe of n metal and the concantration ‘of vacancien due to theymal
piresses. It i3 shown that iy ordey to dneresse the lifaa metal, a siructure should be

' oranted which is vharacterined by a large value of nj, the nuraber of steps on the disloca-

. Hons, I other words, he dlslopation slructure should-be velined, aud the cnorgy of
', flormation of vacnncles sbould be merenged, for example by slleylng the matal, The
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TITLE: The effect of m

7 : plastic deformation and hardeni al

with localized magnetic moments on their para};sag:::;fx;{o?ml{aﬂ:m; " platinum alloys
} m”

J 9 o

behavior of ‘very dilute allg
¥s with localized magnetic m ’
oments. |[n this i igati
nvestx)ggn_on a study

"1 was mad i
llore CO‘:I t:t;;l;:gelff:;; t;f ;:lastlcc deformation and tempering on paramgs eiic pro i
at. T Fo g g 1 and ;’ om +,B of Fe, th was found that after multiple %aﬁening ;ft;(sl ‘-)rf 1
* b Ag+ lat. % Feat. 900, 1000, and 1100C, their paramagnetic

Susceptibility increases wis
ey with the increasing number of tempering cycles and temperature
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Figure 1. Relative changes of paramagnetic susceptibility of Pd + 1 at. % Fe alloy as a
function of the number of cycles and tempering temperature. 1- T = 900G, 2 - 1000C,
3 - 1100C,

The large increase in magnetic susceptibility due to heat treatment is explained on the basis of
the interaction hetween iron atoms and the defects produced during high-temperature treatment,
Iron atoms pass into the Supermagnetic state. The size of the supermagnetic particles was
found to be several angstroms. Plastic deformation has no effect on the magnetic suscepti-
bility of palladium and its dilute solutions, The nature of changes of the magnetic suscepti-
bility of dilute solutions of Ft under the influence of deformation and hardening differs from T
those of Pd. This is explained by the difference of the interaction of Fe atoms with Pd and

with Pt as well ag by the difference in the nature of the solvents, Orig. art. has: 2 figures
and 1 formula, .
~
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AUTHOR: Dekhtyar, I. Ya.; Shalayev, A. M. - 63
A e P A v, 52 k g !
ORG: none : » o NG
TITLE: Change in the physiqgl g;opertiea/ of ferromagnetic metals and alloys due
to gamma ray irradiation /7, _ { 1%
a4

SO'URCE:&\,?Solveahchan_'i_xgﬁgq probleme Deystviye yadernykh izlucheniy na materialy.
Moscow, 1060, Deystviye yadernykh izluchenily na materialy (The effect of nuclear

radiation on materials;(); doklady soveshchaniya. Moscow, Izd-vo AN 3388H, 1067,
294-305 |

N

’ 22 n
TOPIC TAGS: slloy, ferromagnetic alloy, alloy property, ferromaag’ ‘étic'_gmgg_g_, :
property change, WMLMSE;QM: alloy irradiation, neutron irradiation
- c 20 Uy, v '
A’pSTRACT: The effect of gamma irradiation on the galvanomagnetlic effect and
coercive force (H.) of iron, nickel, an §_1_.3M_n.,q}‘e‘ Al, and NijzFe alloys annealed
and quenched from various temperatures hias been investigated. The irradiation-
induced changes in their nagnetic properties generally proceeded in the same
direction as those produced by conventional heat treatment (thermal ordering).
Gamna irradiation induced the ordering qf metals in the disordered condition,
promoted further ordering of the metals' in%Gdgletely ordered by heat treatment,
but had a disordering effecl on the metals completely ordered by heat treatment.
Irradiation at 140 and 240C accelerated the change in the galvancmagnetic effect and

Cord 1/2
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Hc’ and this change was greater than that produced by heat trestment. The inter-
action of gamna radiation with a metallic substance led to the formation of

Frenkel pairs and other more complex defects (most probably dislocation loops). Im
irradiation of nickel annealed and quenched from 900, 1000, or 1040C, the course of
the changes in H, was similar to that in low-temperature tempering of a high-
temperature quenched ferromagnetic. At the same time, the relative change in Hq
was not equivalent to that produced with low-temperature tempering, probably
because of a difference in the number of dislocation loops caused by annealing .

and quenching. Theoretical analysis showed that as the time of exposure to,
irradiation increases, H, should increase and approach saturation, and the magnitude
of the flux. In general, gamma ray irradiation of a high-temperature annealed and
quenched ferromagnetic leads to changes in H. due to paired defects formed during
heat treatment and to the gamma-ray-induced effect, which is similar to low-temper-~
ature tempering. Gamma irradiation slowed down the movement of domain boundaries in
ferromagnetic materials, probably because of the deceleration of a moving boundary
layer by the defects originated by gamma irradiation. Gamma irradiation also
substantially increased the relaxation of the internal stresses in plastically
deformed ferromagnetic alloys, and in this respect, the effect of gamma irradiation
was similar to the effect of neutron irradiation. MS] |—
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2, 44,55
TITLE: The influence of plastic deformations on the magnetic susceptibility of solid
SOURCE: AN SSSR. Doklady, v. 164, no.5, 1965, 1032-1034
TOPIC TAGS: plastic deformation, magnetic susceptibility, solid solution, lattice defect

ABSTRACT: The present article discusses experimental results describing the influence
of plastic deformations on the paramagnetic susceptibility of diluted solid solutiong of Fe_
in Pt. Results are summarized in Figure 1 and Table 1. “1 5S¢ 27

UDC: 538.214:539. 374
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; 25 s 1 - when annealed;
"s?‘ e 2 - when deformed
i 2 = v o - when deformed.
x -in! /f/::j -
I 11,
L0 W |

Figure 1. Temperature dependt;nce of the reciprocal of the iron susceptibility of iron

in alloys.
N . R O ”‘ao“,
(4 ’, 80 104 16,3 :
Argf)';z * 53 10,6 47 |

|

|

l Table 1. Changes in the susceptibility of the Pt + 1 wt % Fe at 250C and of the magnetic
! moment per iron atom within the alloy as a result of plastic deformation.
{ .
i
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The results are in good agreement with previous theoretical predictions (Fiz. tverd. tela,
7,893 (1965)). Plastic deformation of solid solutions does not only affect the atomic
structural state, but the electronic state of the solutions as well. The paper was presented
i by Academician G. V. Kurdyumov, 3 Jun 65. Orig. art. has: 2 formulas, 2 figures,

and 1 table. :
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TITLE: Change of the magnetic properties of nickel during cyclic thermomagnetic
treatment

SOURCE: AN UkrSSR. Isslcdovaniye nesovershensiy kristallicheskogo siroyeniya
(Study of imperfections in crystal structure), Kiev, Naukova dumka, 1565, 35-43

TOPIC TAGS: nickel, thermomag‘n.etic effect, magnetostriction, thermal stress,
Mmagnetization, magnetic permeability, magnetic coercive force

ABSTRACT: The effect of cyclic thermal treatmentin a8 magnetic field on the coercive force,
magnetization, and magnetic pPermeability o§ nickel Was studied for the first time. Vacuum-
remelted nickel specimens were vacuum-agnealed for 4 hy at 800C to relieve the stresses,
then subjected to cyclic thermal treatment\(repeateqd quenchings) at 250—1100C both in the :
absence of a magnetic field and in the presence of a longitudinal or transverse magnetic field. '

A 25—30% reduction in the increase of the coercive force was observeg after cyclic thermaj
treatment in the longitudinal field a8 compared to the same treatment in the absence of a fie!d,;!

A sharp reduction of this kind wag also observed in the transverse field. Cyeclic thermal
treatment was foung to cause a dec i i bility of nickel, thig

|
|
|
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|
|
|
|
|
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being directly related to the data on the reduction in the increase of the coercive force. The |
effects observed are interpreted in terms of the general aspects of the theory of thermo- '

i
magnetic treatment, ¢ combined action of magnetostrictive and thermal stresses during
the quenching of nickef from temperatures above the Curie point causes a decrease in the
number of dislocation\8ources, and this in turn re

sults in a smaller increase of the coercive
force. Orig, art. has: 4 figures, 3 tables, and 5

formulas,
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TITLE: Effect of packing defects on the spectra of annihilation of positrons with electrons
in gickel-copper.alloys

vl W
SOURCE: AN UkrSSR. Fizicheskaya priroda khrupkogo razrusheniya metallov (Physical
nature of britt re of metals). Kiev, Izd-vo Naukova dumka, 1965, 112-1i9

TOPIC TAGS: lattice defect, particle annjhilation, positron, electron, nickel base alloy,
copper a\\oy

ABSTRACT: So far no direct experimental findings have been obtained on the effect of packing
defects on the energy spectrum of electrons. To fill this gap, the authors investigated the
variation of this spectrum by the method of the annihilation of positrons with electrons, since
this method Q\]ovidea information on the effect of plastic deformation on the energy spectrum
of electrons.|ure Ni as well as its alloys with 10, 20 and 30% Cu were investigated (as the

Cu content incrreases to 30%, the energy of the packing defects in these alloys decreases al- ——
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‘most three times), proceeding from the premise that, given an identical degree of deformation '
(~80% in this case) of the specimens of the alloys Investigated, the density of packing defects
will be the higher the greater is the probability oc of their formation, The specimens were
deformed by rolling, Curves of the angular distribution of & -quanta during annihilation of
positrons with electrons in the investigated alloys in vacuum-annealed (900°C for 3 hr) and de-
formed states were plotted with the aid of a shielded-emitter unit, The positron source was
the isotope Na-22 (activity 3 #curies), Findings: the maximum variations in the annihilation
spectra were recorded for the alloy with the greated probability of formation of packing de-
fects and the lowest energy of packing defects, i.e, for the alloy with 30% Cu, For the de-
formed specimens the curve of angular distribution of ¥ -quanta is steeper than for the an-
nealed specimens. This meang that, since most of jhe annihilation acts take place on d-elec-
trons, (and thus the density of occupied states in the d-band increases), the mean electron
momentum in the d-shell decreases for specimens in deformed state, The formation of a
packing defect, with its attendant decrease in the mean electron momertum in the d-band, must
lead to an increase in the maximum annihilation rate; this decrease is also associated with the
decrease in the effective mass of electrons, This project is the first of a series devoted to the
investigation of the relationship between the electron structure of alloys and packing defects,
Orig, art, has: 3 figures, 3 formulas, |
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DEKHTIAR, I.Ya.; FEDCHINKO, R.G. [Fedchonko, R,H.]

Effect of plastic deformation and hardening on the paramagnetiec
properties of palladium and platinum alloys with localized magnstis
moments, Ukr, fiz, zhur, 10 ro, 11:1261~1263 N '65, ‘

' (MIRA 12¢12)

1, Institut metallofiziki AN UkrSSR, Kiyeve. Sutmitted May 10,
1965,
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TITLE: Influence of quenching on tho magnetic susceptibility of palladium alloys
containing small amounts of ilron 1 +
k4

SOURCE: Fizika metallcv i metallovedeniye, v, 21, no. 6, 1966, B833-842

TOPIC TAGS: palladium alloy, magnotic alloy, magnotic susceptibility, magnetic i
structure l“

{BSTRACT: The effect of quenching (from high temperature) of Pd + 1 at. % Fe and )
Pa + 25 at, % Ag + 1 at, % Fe alloys on the paramagnetic susceptibility of these i
#lloys was investigated. The experimental procedure employed is described by I, Ya,
Dekhtyar and V. S. Mikhalenkov (Sb. Voprosy fiziki metallov i metullovedeniya, No. = :
12, Kiyev, Izd. AN SSR, 1961, str. 46). The experimental results are presented @ !
fraphically (see Fig., 1). It was found that repeated quenching of the alloys leads |
‘4o an anomalous increase in the magnetic susceptibility of the alloys, which is i
ascribed to the formation of stable complexes betweon ircun atoms and vacancies. Thg |
latter are believed to have been formed during the cycliu quenchings, This conclu~" !
sion is supported by results on positron annihilation repcrted by A, T. Stewart 'é__
(Camdo J. Phys., 1957' 35, 168)0 . I

1}
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Orig. arte. has: 10 graphs and 1l equations,
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' ORG: Institute of Metal Physics, Academy of Sciences UkrSSR (Institut metallofiziki
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L}
TITLE: Annihilation of positrons by electrons in plastically deformed metal:\a with
bee lattice

SOURCE: AN SSSR. Doklady, v. 168, no. 4, 1966, 785-787T

TOPIC TAGS: particle annihilation, electron positron pair, electron spectrum, de-
formed metal, plastic deformation, crystal dislocation phenomenon, crystal defect

ABSTRACT: This is & continuation of earlier work (DAN v. 156, T95, 1965) where it
was shown that an investigation of annihilation spectra in plastically deformed
metals discloses changes in thqﬂg}actz;qz energy spectrum, 4 The present article re-
ports results obtained for Ta) Nb,V'Fe,Vand Fe + 0.63% _.&’lﬁnd Fe + 1.08% Al solid
solutions. The procedure used to obtain the annihilation spectra was described
earlier (Vopr. fiz. met. i metallovedeniya, no. 12, 46, 1961). The apparatus was
modified to provide accumulation of larger statistical materinl. The angular distri-
bution of the annihilation photones was plotted first for the stressed and then for
the annealed material. The stress was produced by rolling in two mutually perpen- —
dicular directions and the strain was 75-80% in all samples. The results indicate
that the s- and d-electrons become redistributed in the distortion field around the

STRETL TR SR S
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A
dislocatiggg;) Procf that the observed change in shape of the annihilation spectra
is due to dislocations and not to point defects is the fact that annealing demon-
strates these changes to occur at temperatures corresponding io intense dislocation.
The elastic properties of the metal govern the maximum polarization, the excess dic-
location charge, and the relative change of the annihilation rates, so that the mea-
surement of the spectra yields new data on the electronic nature of defects of the
dislocation type. As in the earlier work, the maximum intensity of the spectrum is
increased by the deformation, but the half-width of the annihilation curve decreases.
Alloying with aluminum, by affecting the stacking-fault energy, increases the polari-
zation, but there are not enough data to explain this fact. Nor are the data suffi-
cient to explain the specific features of the different crystal structures and their
relation to the annihilation spectra. This report was presented by Academician G. V.
Kurdyumov 11 September 1965. Orig. art. has: 2 figures, 5 formulas, and 1 table.
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TITLE: Chonge in the magnetic properties of dilute solid solutions based on Pd and Pt
in hardening and in plastic dei’omation

SCURCE: AN UlaSSR. Elektronnyye svoystva motallov i splavov (El.ectronic properties of
metals and alloys), Kiev, Izd-vo Naukova dumka, 1966, 43-64

TOPIC TAGS: magnetic susceptibility, paramngnetic susceptibnity, motal heat treatment,
plastic doformation, palladium base alloy, platinum base alloy, silver containing alloy,

iron containing alloy z-&awfu, /MOM

ABSTRACT: The effect of cyclic heat treatment and plastic deformation on the para-
magnetic Hroperties of alloys based on palladium and on platinum 13 investigated. The
compositions were: Pd + 1 at. % Fe and Pd + 25 at. % Ag -+ 1 at. % Fe and Pt + 1 at,

% Fe and Pt + 3 at. % Fe. The alloys were propared in an arc furnace. The paramagnetie
susceptibility was measured with a penduium balance, and the susceptibility was r* ..:~°
as a function of temperature to 5000, The starting state was achieved b ....~-1._.g the
specimens at 1100C for 2 hrs, Hardening was produced with eyclic he:.-v. to 900, 1000,
and 1100C, followed by rapid cooling in water. The paramagnetic susceptibility of
palladium alloys at room temperature inorea.ses as a result of multiple hardening

/
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Fig. 1. Relative chenge in paramagnetic 7";'7 |

susceptibility as a function of number 100 \
of cycles V and temperature of hardening : ~ i !
for Pd + 1 at. % Pe &5 measured at room tempera— - . R
ture: 1 = 11000; 2 = 1000C; 3 = 900C . -” ‘ 2
. : . /
s /‘r— ; v
-.0 H - . 30 - Ro

(see Fig. 1). Plastic deformation of the palladium alloys did not markedly affect the
paramagnetic susceptibility or the magnetic moment. No significent increase in para-

megnetic susceptibility was observed in tho platinum alloys after plastic deformation.
Hardening did not change the susceptibility of the Pt-Fe alloys. Orig. art. nas: 13

graphs and 12 formulas. .
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5/032/60/026/012/019/036
B020,/B056

AUTHORS ; Kobrin, M. M. and Dekhi _
, and S demady,

TITIE; Deformation Correction and the Precise Representation of the
Blilhler Method of Direct Determinaticn of Residual Stresses

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol, 26, No. 12,
pp. 1392-1398

TEXT: In the present paper, a deformation correction is suggested, which
permits an exact consideration of the deformations caused by cutting. The
possibility is shown to record an exact deformation ocurve by means of the
corraction mentioned, and thus also ascurately to calculate the residual
stresses from one single equation using the direct Sachs method. The authors
also susgest a new combined method of determining *he residual stresses,
which ccnsists in introducing a correction into the curve of the dependence —
of the change in the respeciive deformation & or & upon the variable sur-
face F c¢f the ground and treated cylinder (disk). the introduction of the
correction permits calculation of the residual stresses both from the
separated (for the sections of the preceding and final cutting) and from
Card 1/2 ‘

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5

Deformation Correction and the Preciss $/032/60/026/012/019/036
Representation of the Biihler Method of Direct B020/B056
Determination of Residual Stresses

single relations (for grinding and treating along the entire radius). The
suggested introduction of the correction is demonsirated on the basis of -_—
the calculation of residual stresses in a disk fror the relations mentioned.
For the introduction of corrections for the deformation measured in the
final slage of cutting, the final extent of the deformation, determinad
after the preceding grinding or treatment has been csrried out, is used.
The ratio between the deformations on the external and internal surface

of a disk with residual siresses, which had been cut open to a ring having
the radius r, is investigated (Fig. 1). The results obiained by checking
the method are shown in Figs. 2 and 3 in form of the deformaticn curves

ahd diagrams representing the residual stresses. In Tatle 1 the residual
stresses for the ground sections afier introduction of corrections according
¥q the method suggestied by the authors together with the respective results
according to the method developed by L. A. Glikman and A. N. Babayev

are compared with one another. The results obtained for the residual
stresses with a correction carried out according to both methods show a
perfect agreement. The method suggested by Biihler for the calculation of
residual stresses by means of a single deformation surve may be scen from
Card 2/2
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Deformation Correction and the Pracige
Representation of the Bifhler Method of
Direct Determination of Residual Stresses

s/032/5¢/026/o12/o19/o36
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the diagrame given in Fige 4. The ourves of the axial ang diametral defor-
miion far the ground and treated 8ections of a brass cylinder are given,
in which the direct Sacha method was used, Tabvle 2 compares the axial, cir-
oular, and radigl residual stresses for & final ground section determined

by three methods of -calculation.. The Tresults obtainsd show that the
quentities foung by means of the 8ingle formulag using the 8ingle deforms-
tion curves and the separate procedures show full agreement,

There are
4 figures, 2 tables, and 8 references; 5 Soviet and 3 German, . - /

ASSOCIATION: - Tsentral'nyy nauohno-issledovatel'akiy institut strojtey-
nykh konstrukisiy (Central Scientific Research Institute

of Structural Parts), Vsesoyuznyy nauchno-issledgvatel'skiy
institut mekhanizatsij seliskogo khozygystva (A11-Union
Scientific Regearch Institute of ARricul tural Mecnanization)
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KOBRIN, M.M,; DEKHTYAR!, L,I.

I

Using Seche! method of determining internal stresses in pressed
joints, Zav. lab, 27 no. 12:1523-1527 '61, (MIRA 15:1)

1, TSentral'nyy nauchno-issledovatel'skiy institut stroitelinykh

konstruktsiy i Gosudarstvennyy vesesoyuznyy pauchno-issledovatel!skiy
tekhhologicheskiv, Jnstitut remonta i ekspluatatsii mashinno-
traktornogo parka.

(Cylinders—Testing) (Strains and stresses)
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rep oA 5/032/62/028/0049/005/009
[0.620C B104/B102
A THOS Lobrin, li. M., and Dekhtyar', L. I.
TITLE: improved, extrapolation and checking of "the incumplete diagram

in determining reaiduai stresses by the sachs method

-~

PRRION1CAL: Zavodsknya laboratoriya, v. 28, no. 9, 1962, 1117 - 1121

TEAT: 4t 40 sugrested thnt when determining'the residual stresses nccordinz
to G. osnchs (2. Metallkunde, 18, 9, 352 (19277)) the extrapolation of the /L
finnl secvion of tie deformation curve should be replaced by interpolation.

The cylindrical samples are indented on one side only and their-deformation
makes it wossible to draw complete and incomplete disrraws of the residual
stresses. ne inittal and final scctions of the deformation curves can be
detcrminel. The difficult.operation of cutting the samples in order to
establish the incomplete diagram for the peripheral zones 1s limited .to

partial cnta. The validity of the principle of fictitious deformntion und

of tre wssunaod conservation of residunl stresses in the remaining portion

when the material is cut on one side only is examined. There are 3 fipures,
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ASSLCIATILN:  Tsentral'nyy nauchno-issledovatel'skiy institut stroitel'nykh
xoustruxtsiy (Central scientific Research Institute of .
structural Parts). Gosudarstvennyy nauchno-issledovatel'sxiy ,L
teklirologicheskiy iustitut remonta i ekspluntatsii masblino- \/
Lraktornogo parka (Stnte Scientifio Research Technoloricnl

tastitute for the Repair and Utilization of Tractors and
arricultural iinchinery)
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Finishing and herdening of deposited metals, Lbor. rab, GOSKITI no,
173 56-60 162, (HIRA 17:9)
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Effect of build-up welding ard edge-knurling thickness on ths
fatigue strength of reconditioned agricultural machine shatts,
Svar.proisv. no,1320-22 Ja '63, (MIRA 1632)

_DEKHTYAR!, L.I., inzh,

1. Gosudarstvennyy soyuznyy nauchno-issledovatel'skiy tekhnologl -
cheskiy institut remohta 1 ekspluatatsii traktorov i sel'sko-.
khozyaystvennykh mashin,
(Agricultural machinery..Maintenapce and repair)
(Electric weﬁlding--—Teetinng
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Dependence of the fatigus strength of steel on its properties and
the residual stresses in hard-faced metal., Avtom. svar, 16 no.93
19.25 5 163, (MIRA 16:10)
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konstruktsly Akademii stroitel'stva i arkhitektury SSSR (for
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Through determination of residual stresses and the control of
incomplete strain-stress diagrams in long rods of small diameters,
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Cast and weld-on steels are cyclically durable materials for
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Power method for the determination of regidual stresses in
electrolytic coatings obtained in the ultrasonic field.
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.:TITLEx A method for determining the residusl voltages in gslvanio coatings. Class
" 42, No. 178552 '

" |SOURCE: Izoﬁra'bcmiya, promy_shlenhyye obrazsey, tm)mxyye 2naki, no. 3, 1966, 82

- |TOPIC TAGY: strain 8age, metal coating, metal oladding.

:  [ABSTRACT: This Author Certificate presents a method for determining the residual
I |voltages in galvanio coatings., The method is based on the fact that the magitude W
of the residual voltage is determined by strain gage measuring of the deformations ?

i jof the sample. These deformations arise in the process of depositing the coating on

i ithe sample. The method increases the precision of the mensurement. The tested
i |specimen is pressed into the shape of a Lollow cylinder for determining all three
i components of the residual voltege. Strain @ages parallel to the axis and o the :
:.'|diemeter are factened to the ouwter or inner swrface of this jhollow cylinder. %hen, |-
;. |in the process of depositing the coating, the value of all three componants of the

i |residual voliage along each section of the sample surface coating is caloulated on
% jthe basis of the strain gage resdings, - - :

5UB CODE 14/ SUBM DATH: O3Augé3 = -
' 0 1/ s o 3‘ 3 o | UDG: 620,191,355

R
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ACC NR: AP6026320 (ﬂr) SOURCE CODE: UR/0407/65/000/003/0045/0049

AUTHOR: Petrov, Yu. N. (Kishinev); Dekhtyar', 1’ I. (Kishinev);
Safronov, I. I. (Kishinev); Beznosov, A. Ya. (Kishinev)

ORG: none

TITLE: Effect of working conditions of mechanized electrospark hardening on the
resulting surface quality

SOURCE: Elektronnaya obrabotka materialov, no. 3, 1965, 45-49

TOPIC TAGS: electrospark hardening, xstee].)surface hardening

ABSTRACT: The results are reported of an experimental study of the effect of
electrode-feed rate, work-piece rpm, number of passes, and electric system
parameters upon the hardness and roughness of surface and work-piece size
variation. In the experimental machine (see figure), piece 1 held by centers 2 is
driven by d-c.motor 4 through reducer 3. Electromagnetic vibrator 5 is axially
moved by lead screw 6 driven by wormgear 7 and d-c motor 8. The work-piece

: Card ‘1/2 .

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5

'ACC NR: AP60256320
1

rpms are controlled by potentiometer 10. The
vibrator travel is reversed by switch 11,

* Generator 12 and capacitor bank 13 supply the

. discharge circuit. Cylindrical pieces made
from normalized stesl-45 were experimentally
hardened by T15K6 electrodes. It was found
that: (1) The number of passes (1—4) and the
working current (2.5—10 amp) have the
greatest effect on the surface hardness and
piece-size augmentation; the piece rpm and
electrode-feed rate have a relatively small !

~ influence; (2) The surface roughness only
very slightly depends on the above factors.
Orig. art. has: 6 figures.

SU3 CODE: 13, & [ SUBM DATE: none / ORIG REF: 007
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ACC NR: AP7001204 (AN}  SOURCE GODE: UR/0407/65/000/05-/0117/012]

AUTHOR: Dekhtyar', L. I, (Kishinev); Beznosov, A. Ye. (Kishinev);
Andreychuk;"V, K. (Kishinev) e

ORG: none

TITLE: Force method of determining residual stresses ir'x coatings

SOURCE: Elektronnaya obrabotka materialov, no. 5-6, 1965, 117-121

“TOPIC TAGS: metal coating, specialized coating, internal stress

ABSTRACT: Existing methods (such as G. Sachs', Z. f. Metallkunde, 19, 352,
1927) of determining residual stresses in various (electrolytic, electrospark,
welded-on, metal-sprayed) metal coatings have serious drawbacks: they are

inapplicable to those cases when elasticity moduli of the coating and the base metal
are different; etching off the metal layers is associated with creating additional

Card 1/2
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Y
L

;“ACC NR: AP7001204
stresses; uniform etching is extremely difficult, etc. Hence, the veracity of
results becomes questionable. A new method is suggested in which the rosidual
stress is determined during the process of building-up the coating. A base-metal
" bar is rigidly fastened to a special holder, and a metal lzyer is deposited on one
.6ide only. Released from the holder, the bar buckles due to a residual stress. By
.applying a measured force to restore the bar to its original shape, the stress
‘caused by the coating can be estimated. The bar then is fastened again to the
holder, and the next layer is deposited, and so on. The method is claimed to be
accurate and applicable to the different-base-coating-metals case. Orig, art.
‘has: 4 figures and 14 formulas.

'SUB CODE: 13 / SUBM DATE: none / ORIG REF: 006 { OTH REF: 001

[
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PRVITYAE, T.

1¢
"

USSR /Physics - Nagnetic Hysteresis, 1 Dec 51
Rectangular
1

"Magnetic Hysteresis Loop Close in Shape to a
Rectangle," M. V. Dekhtyar, L. M. Dekhtyar, Phys
Faculty, Moscow State U imeni Lomonosov

“Dok Al Nauk SSSR" Vol LXXXI, No 4, pp 533-536

Describes the results of applying the treatment
of recrystn under load to Fe-Ri alloys and alloyed

permalloy wires 0.5 mm thick. Previous expts (M.

V. Dekhtyar, ibid. Vol LXIX, No 4, 1949) showed
that polycrystallic ferromagnetlc materiel sub-
jected to recrystn while being stretched possesses
a rectangular-shaped hysteresis loop. Submitted

by Acad M. A. Leontovich 3 Oct 51.

202788
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© Authorg
Title

Periodical

Abstract

Submitted

3

USER/ rarsic

’}'Bub A3 - 9010

Institution :

$ Dekhtyar, 3, v -5 Dekhtyar, 1., Moy ard Yurina, T. A,
. Ak AR e i i _ .
! On “he mathod of studving the rhase transfomations in nen-retalic compounds
ferrites) and metallic alloys ‘
Lzv, Al 35R ser. 1ig, 1874, 502-510, Jul - jug 1954

A new device » develoned by one of the authors, for studyine the tagretic and
non-masnetic tharacteristics: of non-riztallic comnounds (ferrites) am retallic
alloys is described. *ith: the help of this device the following proverties
ard vrocesses can be easily observed op checked: phase transformatiors (from
the naramacmtic into Terromanrztic state and vies versa) s Crystal formation
in ferrites; ‘derendence. of lizgretic and electric ch

at the temrerature of their clinkering (magne i c permeamility
sistance); eraduaj decomposition of aus

ences:  H5-USSR; 3wGerman (1929-1953),

ard ohmic re-
tenite at 211 stares. Eleven refepr-
Dia zrang, Graphs.

Physical faculty of M,

V. Lomonosov University of Yoscow
Hay 13, 1955
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R S

DRKHTYAR', L.

Wt T RGN TS K ey,

Heating sand in silicate production. Stroi.mat., izdel.i konatr,
2 no.1:33 Ja 'S6. (MLBA 9:5)

1. Glavnyy iugzhener zavoda silikatnogo kirpicha.
(S1licates)
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LA T TN A

KOLTUNOVSKAYA, B. (g. Zaporozh'yy); DEKETYAR., L. (g, Zaporozh'ye).

Production of microporite hes been started. Strol, mat. 3 no.5:34
My '57. . (MIRA 10:6)

1. Nachal'nlk stroitel'noy laboratorii tresta "Zaporozhalyuminstroy"
(for Koltunovskayn). 2. Glavnyy inzhener Dnaprovekogo zavoda silikat-
nogo kirpicha (for Dskhiyar')

(Zaporogh'ye~-~Insulating materials) (Lightweight concrete)
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DECETYAR, I.Ya.; DEXHTYAR, M,I.

Jluctuation of electron concentration in solid solutions. Isv.vys.
ucheb.zav. ;£i%. n0.2;75-60 160, (MIRA 13:8)

1. Kiyevskiy politekhnicheskiy institut.
(Solutions, Solid)
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8/069/62/024/006/004 /009
80

B101/B1
AUTHORS: Dukhnin, S. S.."pgkhtyagl M. T.
TITLE: The role of thermophoretic and diffusive forces in the

generation of ice crystals near cold surfaces. 1I.
Thermophoretic sedimentation of ice crystals generated near
8 cold semi-infinite plate

PERIODICAL: Xolloidnyy zhurnal, v. 24, no. 6, 1962, 674-677

TEXT: The effect of thermophoresis on the motion of ice cryatals is
calculated for a semi-infinite plate parallel to x the direction of the
air flow. The path of the ice crystals is given by

yz/b2 + (fx - a)z/az = 1. For the uemi-axes a and b of the ellipse
1/2 ~1/2 g
a = C/2f’and b = c/2F, where J”= (16n/30u)(k/8xrm) /BT1 / vy n=28-10, ;7

k is the Boltzmann constant, m the mean molecular veight of the air, !
the mean free path of the air molecules, 'r1 the - surface temperature, and

C is an integration constant. The velooity distribution is given by
Card 1/3
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s/069/62/024/006/oo4/oo9
The role of thermophoretic ang ... B101/B180

M= (uy2/4wx)1/2, where u is the influx velocity of air, and. the

kinetic viscosity of the €as. The resulting graph shows that all the

ice crystals appear on the plate at?” = 1.1 and u = 30 m/sec. It isg noted
that near the surface of dry ice and of non-evaporating solids, ice .
crystals form under different conditions, since occurs in the former case Py
diffusion phoresis, There is 1 figure. The most important English-
language reference is: C. Shadt, R. Cadle, J. Colloid Sci., 12, 356, 1657.

ASSOCIATION: Institut cbshchey i neorganicheskoy khimii AN USSR, Kiyev
(Institute of General and Inorganic Chemistry of the
AS UkrSsm, Kiyev)

SUBMITTED: September 14, 1961

Figure,

Card 2/3
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The role of thermophoretic and ... g{gf;éfgéOZ4/006/004/009

Fig. -

Card 3/3
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DEKETYAR, M.I.

Theory of the diffusion of ixterstitial atomm in ordered alloys of
the CuPt type. Ukr. fiz. zhur. 8 mo,2:183-190 F '63. (MIRA 16:2)

1, Imstitut metallofisiki AN UkrSSR, Kiyev,
(Diffusion) (Copper-platinum alloys) (Atoms)
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-~ BUYKOV, M,V.; DEKHTYAR, M,I,; DUKHIN, S.S.

: loud drops.
£ the large drop psrt of the spectrum of ¢
?::3?3 gSSR.Ser.geofis. no.41637-647 Ap '63. (MIRA 16:4)

UkrSSR.
. titut obshchey i neorgenicheskoy khimdi AN
1. Inetitu (Clovds—-Spectra)
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DEKHTYAR, M,I.3 BUYK(V, M.V.

Fluctuations ¢f the number of I.La.rge drops in s
Trudy UkrNIGMI n0.48:21-38 Y64 (MIRA 18:8)

tratified clouds.
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918. Maguetic Testing of Steel. -M. Dehipar. Twin. Pz,
U.SS.R.2.0 pp. 500-300, 1900, In Bughish.—An spparates is described
which can be employed for detenmiining tie quality of heat treatment of
steel, The arrangemsent cesaists ¢f an Hlectromagoet with an adjestable
pole-plece 10 take any sise of speciamn between the pole. A ssarch
coil, wound upon one limb of thy magnet mear to the fized pole-piece,
is connecter) with a millissmmeter and vultmeter and thence to an

and the

Couuim (N2 1AL}

magnitude nad phase of the e.m.£. (produond i the search ool
amount of variable flux traversiag it, and hence on the sine and quality

of the steei test-plece, The ssarsh cvil e.m.f. is comperwated by the
potentiomets: voltage and balaaced in plase by the shifter, The

apparatss
is calitwated by the uge of § specimens, oue undertsmpered, one normal and

130W $)I9VINYA RIARQD

Telay oty oo

T :;l~! La  SETALLURTICAL LITERATURE Cll}l?l:‘.t

b B - TI0wt S0MLINY
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My , Ferromagmetic Crystals o8 By are. M. V. Debhtfacand N 1. s
1 Aminushin (J. Phyeica (U.ﬂ.ﬂ .y, 194, ., (8), 4R7-402).- tin I'm(‘luh Rl

- The depeadens on tempreature | between 15° and 700° C.) of the initial sus- o
’ coptibitity and coereivity of deformed, lnd of drfutmn| il anneated, single Y
4 i cryMals of moeteorio iron (nickel t, coball (+8%. remainder iron) was atudied. il ee
3 S . 1t wns found that the effect of temperature on initial susceptihility of drrnnm_d e

s crvatabe ditle -reet considerably from that on the annesled crymain. - N. 'l
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Detetmination of the state of mastensite by magnetic
permeability. M. VL Inkthtyar V. 1. Malovitshaya, and
\'. 1. Shus. Zavodsk§aLab. 12, o Sagiiny. Dot o
magnetic pcnnmbitily of tompried lvanng steel i the
region of wmax. values of S 133 gouod criterion {og chatac-
teriging the state of martensite and {or rapid detn. of the
relative degree of dispersion of wmartensite crvatuds and
conen. of sl solu. The man, wagnetic prtnvealaliny
ol tempesed Leariig 1eel docrvases finewly with the
fncrease in the temp. al henting in the gegion ul the 7
phase. It charmacterizes equally well the state of marten
aite both in the region of underheating and the region of
wverheating. Therefore, the detn. of hanlness andof sicro-
Jructure can e replaced by detn, of the magnvtiv perme:
alituy. The uagnetic petincability i peatlite TURioNy.
praserved during w sharp auderlicating was greatet than
that in stecd tempered into magtensite, regatdioss uof the

degree of it dispersioti, Twetity -one relerenees.
w. R tlenn

mwtn Eifesuth
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Magastic determioation of tha depth of the tardened
s ﬂ steel. M. M..Dekhitysr, A M. Gorbunow, L.
Na. Baldina, and G. M. Knsat uﬂi‘.""lnnﬂsﬁa&w lab. 12,
MIR-16(1048) .~-In & two-laver cylinder con «ting of &
sochite core (subsctipt s) anit a martensite envelope {sub-

st m), the cuncs of the magietic flux & against the

goetizing ficld strength H have diffcrent slopes for
the two layers. At H = . (cocrcive field), #, = 0 while
@, i still poa; at H oo e ®a = I)wh.ileb,.\s neg.; at
an intesmediate H, $. = &, and of opposing tg[m.‘n-mlh
fng in compeniation. On the basis of the lincarity he-
tween H and &, on magnctization i I"tlk field and de-

magnetization along rocurrent cyches, if AH = excess

H, ol the 2-layer cylinder over H.,e, ® roesultant ¢ =
corpesponds ta A . (Hew "-c)/“l-/’-)(".—/"«)
(NS 4 1) where ] e gedidual magnctic moment,

8o/ 8o the tatio of the croms-sctiom areas of s and m; fou
tical measurements, the prrq-minnnl demagnetizing
current intensities 1, and Af, are substituted for the I ansl
AH; the magnitiides Ta, fuy and (./l. heing const. and
knowi, S/ Sa can e detd. from 4, & . The coerci-
temer inclinles 2 magnetizing and 1 comnpensating coil,
disponed on toth sides of & le“'l'li(‘ geedle, at rest in the
atsence of a sampled the lafter is then pl wed in the firt
coil, and §, corrvsponding to eestoratiom_ of the original
pomition of the neetle, read on & millianndeter; for meas-
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arcments along the gremtent bt s, the ample 1
denuignetired e Moo= H oo, the Batber
thr sample demagnetized anes.
anrmal cyeles, exptl. points {depth of havdene ! laver 4
observed directly
evenly spread around the theoreticnl 3¢ LS,

I

la = 105
lvaces i, stmnothing ont
differing in d.
the sensitivi
araple, N
einpeent ¢
wenps., incteneae
",
torily with the theorctical curve comstreted with 171
-

the maguetic
hy cases where the latter inspection dhowed a normal J
(2.1-2.0 mm.) bt the cocratimetie A1 wene
low (161-102 williamp. as against an expected
mictogmphic cxam.
envelope contained ferrite.
hondary between core and wArtensite apears hlurre .
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cwate heed off, and
1n measurements along
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Maguetic Doloction o Ferrite in Incomplete Harden-
fng. L. M. Baldina. M.V, Dechtjer, and A. M. Gorbu-
nov. Engineers' Digesl (American Edition), v. 4
Mar. 1947, p. 14]. Condensed from Zavodskaja
Laborutorifa, nos. 7-8, 1046, p. 692799,

It in shown that tmperatare differences in the
v - hardening process for shalts of “40X" stecl, which
S han a demagnetizstion fuctor of 0.18 (1/d=10),
. . have a marked effect on coercive force. Measure-
ments of thia force indicate the homogeneity of
the material, which is» an important factor in de-
termining the quality of the product. Measure-
menta are made using a “magnetometric coerci-
meter,” which {s dencribed in the following issue
of the Russian journal,
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USER Magnetic Fields Peb 19&7.
Cylinders

"Coercive Force of Double Sheet Cylinders,” M,
Dekhtyer, 5 pp

"Jour Physise USSR" Vol. XI, No 2

Explanation of the phyeical meaning of the de-
megnetizing field of an inhomogeneocus double sheet
. 6ylinder, showing that the magnitude of the
| demagnetizing field depends upon the geonetry
; of layers, 1.e., upon their cross section. ’

13783
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STERTYAR, M.V A5
iTYAR, M.V Fa 57120

T osm/tays 000 Nov/Deo 1947
Perramsgnetion
Magnetic Measurementa

"Magnetic Strain Diagram snd Position of the Villari
Point on the Magnetization Curve,” M. V. Dekhtyar,
Sci Res Inat Phys, Moscow State U, 17 pp

"Izv Akad Nauk SSSR, Ser Fiz" Vol XI, No 6

Author presents results cf his research on the in-
fluence of initial distribution of elementary magnetic
moments in elastic and plastic deformed fen'rcnagneticﬂ
on its magnetic properties. Used results obtained in
study of strain diagrams.

L _ 57260
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os8. Drtermination of the ‘Tield Polat on the Baske of the
of Hengaten” (In Rumian) M.
V, Dekhtiwr, 1. M. Baldina and V. A, Kirichkava.
Zavedikaie Laboralonyns 1‘hﬂnry Laboratory), v.
13, Rept. 1047, p. 1084.1040.
Since clongation dingrama for non atandarnt specl-
mena cannot usually ba pruduced on tensile-test
machines, & new method was develo based on
the varistion of magnetic permeability with ap-
plicd strean. The carves af such variation are
ealled “magnetic diagrams of elongation.” 11 ref,
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Pa-16. Invest jon 0f the Ik
Diagram u\?-' Drulmluwm
Yieldd Point by Means of ¢ Magwetic
Method. (In Russian) M. V. Dekhtyar. .
Ehurnal Tekwicheakol Finihi TYourhal
nf Technical Physics), v. 17, Oct. 1947,
p. 1111-1118.

Method for investigating the
elungation of ferrumagnetic materi-
uis on the baxls of the aign of thy
Increment of magnetic aui ceptibility.
This method makss it possible to
determine stresses correaponding to
the hexlnnlnr' of plastic deforma-
tion of individual grains {the limit
of c.;lnxllclly) and nlso the yleld
point.
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_, USSR/Phys

ics , 198
o 8train , oot 194
" Magnetic Susceptibility

"Zur Tekh Fiz" Vol wWII, o 10
Desorides method to stndy s . oﬁ.nlr f

train a1 ,
mogaets on the dasis of increase in the .nI_MMnM-MM?
mgnetic susceptibility. Permits detormination of
the charge, which sonferes ig ine beginning of flow

= Jarious cryst=ls (limits Y inn ¢ Tle
doternination nhlruwhnaw»mmmm Msm mw“ﬁ»ouwwww an2 ‘sizg
- - e -
UBBR/Physics (Comta , Oct 1947

that individual steps of ths process of deformeticn
eloariy evidencsd anly during farmatics of the tew-
Muwu lmm..mwn slemcniary macneti: moments (back
SFP=C77 ), created by the contimaous commmtatisn of
‘mrl.-.mwnu.« magnetic £ie13;, or as result of the effect
i Iiuctuating magnetic field during swhjection of
Smple to strain. Submitted, 28 May 19h7 4
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USSR/Physics - Steel, Tempered Dec 49
Muartensite

"Determination of ihe Depth of Penetration of the
Martensite Zone in Tempered Steel by Magnetic Meth-

ods," M. V. Dekhtyar, Phys Faculty, loscow State U,
11 pp

rGives results of Dekhtyar's own method of calculating
mdum strength coefficient of = monhomogeneous double-
layer cylinder, based on fact thet strength coef- .
ficient of such a ferromagnetic (In, or Tlux, equalO)
is not a constant characterizing the materisl, but

- 152198
tysics - Steel, Termpered (Contd) Dec 49

is determined by rei

o -

)
H

4

latic siiell cross section and
core. Method gives depth of penetration of martensite
zone in tempered steel mmﬁbnmﬁbm capacity). Glves

resulis for steels of various chemical compositions.
Submitted 15 Mar 48,
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DEKHTYAR, M. V.

USIR/Physics - Eynl:«reresﬂia'
Fer:romagnetics

"Rectangular Loop
Ferromagnetic Deformed in the

4 pp
"Dok Ak Nauk SsSR” Vol LXIX, No &4

Barkhaugen effect wag

by Acad M. A. Leontovich 30 8ep ko,

e

of Magnetic Hysteresis of a
Interval of Ten.-
peratures of Recrystallization, "M, V. Deithtyar,

Discusses series of cxperiments in which the
created artificially in
carbon steel wire (0.65% ¢) by action
nal tensile force in process of crystal forma-
tipn during recrystallization Period,

e 1
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155769
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DEKHTYAR, M.V,

4 nearly rectangular magnetic h
Ser, Fiz, 16, 653-63 'Sg:“’ ¢ hysteresis loop., Izvest. akad. Nauk S.5.5.R.
(Ca 47 1n0.19:9694 153) (MLRA 6:3)

1, M.V.Lomonosov State Univ,, Moscow,

Suggestions on how to obtain a hystercsis 1oo
X oop of rectangular
shape by.heating of sample to temps just above lower limits of recrystn
and keeping charge riear to mp. Recrystn during charging occurs under
conditions specified, 251735
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' Auf.hors
Title t

‘Perdodical 1
Abgtract 1

Institution @

Submitted

Dcauwm , 1. V.; Dekhtyar, L. I1.; and Yurina, T. e

oy e AR ARG

On tha mathod of .,tu:wi ry tha \~m..cr Lraﬂsmnmtions in nm-n_talic compounds
(ferrites) and metallic’ allow :

Izv. Al 85%R ser. fiz. 18 /1., 502-510, Jul - ;ug 1954

A newr device, develened by one of the authers, for siudying the magnetic and
nen-asnetic craracteristics of non-metallic oomnoumls li‘errmte:x) amd wetaliicj
allers is described. 'Yith the help of this device the following properties - |
ard vrocesses can be easily cbuserved or checked: phase transformations (fron i
the varamamretic into ferromagn:tic state and vier versa), crystal formation [l
in Territes; derendence of magnetic and eleclric characteristics of ferrites
at the temrerature of their cl:‘mkerin{; (magnztic perneanility and ohmic re-
sistance); szradual decomposition of austenite at all stages. Eleven refer-
ences: &-USSR; 3~German (1929-1953). Diasrams, Graphs.

Physical faculty of M. V. Lomonosov University cof Moscos
May 13, 1954
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DEKHTYAR, M. V., (Moscow)

"The Tempersture Dependance of Mpgretic Properties end the Processes
of Ordering im Alloy Fe-Ni-Mo," & paper submitted at the Internationa;l
Conference on Physics of Magnetic Phenomena, Sverdlovsk, 23-31 Msy 5bG.
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Abs Jour : Refera® Zhur - Fizika, No 5, 1957, 11993

Author . Dekhtyar, M.V.
_\

——

Inst . Moscow State University, USHR.

Title . Effect of the Ordering Process on the Temperature
Dependence of Megnetic Properties of Alloys of Fe-Ni, -Mo.

Orig Pub : Fiz. metallov i metallovediniye, 1956, 3, Ko 1, 55-61

Abstract : An investigation is made of the temperatire dependence of
the saturation magnetizaticn Ig and the coercive force He
of molybdenum-permallcy. The messurements were mede with
the ald of an astatic therro-mgnetometer, The deformed
specimens exhibit the break on the curves, Ig =f (t) in
the interval 300 == kogP (uerving. so to npeak as evidence
of the existence of two phases with different Curie points)
and a sharp increase in Hy (of almost two orders of magni-

( tude)

Card 1/2
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. BOV/c6-3L -3-49/55
AUTHOR: Dekhtyar, M. V.

TITLEs The Antiferromagnetic Orientation of the Magnetic loments in
the Ni,Fe Alloy (Antiferromagnitnaya oriyentatsiya magnitnykh
momentdv v splave NiBFe)

PERJODICAL: zhurna). Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 5, pp. 772 - 773 (USSR)

ABSTRACT: The w esent work investigates the temperature depenience of
_ the saturation magnetization Is’ of renanent magnetization

Ir and of the coercive force Hc of the alloy Ni,Fe within a
wide temperature interval. The sample of a diaméter of
0,5 mnto be investigated was e cloged in a thin quartz
tube which wae evacuated to 10" "mm Hg , and which vas anneal-
ed in water together with this quartz tube after having it
kept at a temperature of 1200°C for two hours. The experiment-
al points obtained in the heating within the range of from
300 -~ 600°¢C only have differences of 1C - 15°C in order to
permit a more exact determination of the form of tke ten-
perature dependence & I , T and H . A diagram shows the

Card 1/3 temperature dependence ol Isrand Ir‘f Within the interval
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80V/ 56~34-3-49/55
The Antiferromagnetic Orientation of the Magne tic Moments in the Nier

Alloy

385 - 43500 the curve I_has a level part. Within that inter-
val the decrease of Ia $n heating is compensated by the increase
of I in consequence of the formati on of a close order in the
order of atoms within the crystal lattice of the hardened dis-
ordered alloy. A158 the three-fold increase of Ir within the
interval 415 - 435 C speaks in favor of & close order, while
I_ practically does notochange within the interval from
room temperature to 415 K. About the same way H also changes.
These resnlts coincide with the anomaly of the %emperuture
dependence of the specific heat observed within this inter-
val., Within the narrow range of from 490 - 5100 the remanent
magnetic moment of the volume measured at the field strength
H = O decreases sharply from 240 G to practically zero. The
saturation magnetization here amounts to about 50 % of the
value of Is at room temperature. At higher temperatures the
gaturation at the temperatures investigated here is nct
reached and a compensation mint is observed on the curve I(Tg.
Phe existence of a compensation temperature on the curve I(T
and the appearance of negative nagnetic moments above these
temperatures speak in favor of the existence of a non-compen-
Card 2/3 sated antiferromagnetic orientation of the spin moments. At
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90V/56-24 -3-49/55
The Antiferromagnetic Orientation of the Magnetic ¥oments in the NiBFe
Alloy

about 574°C the alloy passes over from ferromagnetic to para-
nagnetic state. There are 1 figure and 6 refarences, 1 of
which 1is Soviet.

ASSCCIATION: Moskovskiy gosudarstvennyy universitet
(Moscow State University)

SUBMITTED: July 24, 1957

card 3/3
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67725

2P0kl SOV/126-7-3-23/44

AUDHCRS: Dekntyar. M.V. and Kazantseva, N. M. o\

PITIE s Anomalous Temperature Dependence%f Magnetic Properties
of Alloyed Permalloy and the Effect of the Ordering
Process on its Magnetic Transition (Anomal'naya
temperaturnaya zavisimost' magnitnylkh svoystv
legirovannogo permalloya i vliyaniye protsessa
uporyadocheniya na yego magnitnoye prevrashcheniye)

PERICODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 3,
pp 45%-455 (USSR)

ABSTFACT: The authors studied the temperature dependence of magnetic
preperties of supermalloy on samples of 200 mm length azd
0.2 mm diameter. The samples were annealed in evacuated
(10~% mm Hg) quartz tubes at 1200°C for 2 hours. The
disordered Structure at 1200°C was fixed by quenching iz
water. The authors measured the saturation magnetizaticn
I_., the residual magnetic moment I, the maximum

o
susceptibility K and the coercive force H_ TDetween
room temperature and 450°C. Before each meafurenent
the sample was hsld for 1 hour at the required tvemperature.
After each measurement the sample was Sapidly cooled to
Card 1/% room temperature. Between %00 and 450°C the experimental H/

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930002-5"
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67725
. 50V/126-7-3-28/44
Anomalous “emperature Dependence of Magnetic Properties of Alloyed

Permalloy arnd the iiffect of the Ordering Process on its Magnetic
Transition

points were determined every 10°¢. Figs 1 and 2 show the
curves of the temperature dependences of I_, I, end
H, obtained in this way. The authors fouBS that on
h€ating of quenched supemmalloy to 300-3407C its
structure changed irreversibly; short-range order was
produced in the alloy. On further heating the new
structure underwent two magngtic transitions. The first
(reversible) occurred at 375 C and the samples lost mosg
of their ferromagnetic properties. petween 375 and 448 Cc
the magnetic moment in zero field was equal to zero
(Fig 1). The coercive force of the alloy was alsc zero
after removal of the magnetizing force. The magnetic
suscepbibility was 8maller by three orders of magnitudeo
between 375 and 448°C than the susceptibility below 375°C,
but it was still large compared to the paramagaetic
susceptibility. Consequently the alloy still had a large
_ magnetic moment when in a magnetic field. At 4489C a
Card 2/3 second transition, to the paramagnetic state, was observed.

-
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€7725

30V/126-7-3-28/44
Anomalous ‘emperature Dependence of Magnetic Properties of Alloyed
Pemmalloy and the Effect of the Ordering Process on its kagnetic
Transitiorn
There are 2 figures and 8 references, 4 of which are
Soviet, % ¥nglish and 1 French.

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosuniversiteta
(Physics Department, Moscow State University) /

SUBMITTi:D: December 7, 1957

7
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o 66230
/
/P‘ //[‘/// ! )/00 SoV/126-8-3-34/33
AUTHORS: Dekhtyar, QLV. and Kazantseva, N.M.
TITLE: Structural Changes and Anomalous Temperature

Dependence of the Magnetic Properties of the Ni-Fe
(50% Ni) Alloy

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3,
pp 412-416 (USSR)

ABSTRACT: Investigations of the magnetic and structural features
of NizFe and alloyed permalloy have been published
{Ref % to 8). The present investigation deals with the
temperature dependence of a high (50-% Ni) iron-nickel
alloy. Specimens hardened from 1200°C and aiter annealing
leading to ordering were used. The measurements were
carried out on 200 mm long, 0.3 mm diameter teit pieces
sealed in quartz tubes after evacuation to 107% mm Hg.
After soaking at 1200°C for 2 hours the enclosed test
piece was quenched in water. For carrying out
measurements at elevated temperatures, the furnace,
heated with a bifilar platinum wire heating coil, was
placed into one of the coils of an astatic magnatometer,
Temperature gradients in the specimen were reduced with

Card-33h the aid of non-magnetic heat conductors. Fig 1 shows
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66230
SOovV/126-8-3-14/33

Structural Changes and Anomalous Temperature Delondence of the
Magnetic Properties of the Ni-Fe (50% Ni) Alloy

curves of saturation magnetization against temperature
for the hardened (curve a) and the hardened and annealed
(100 hours at 480°C) alloy. Curve a shows a break at
300 to 36C and indicates that the Curie temperature of
the close-order structure then formed is above that of
the disordered alloy. The formation of a close-order
structure at about 3¢0°C is clearly shown also in Fig 2,
wlhere coercive force and the magnetic susceptibility are
plotted against temperature for the two states. Fig 3
shows thc magnetic properties as functions of the
annealing temperature. Fig 4 shows temperature curves of
the coercive force and maximum susceptibility of the
alloy cooled from 1200 to 600°C at 5 /min and then
gquenched in water. The coercive force of the alloy
hardened from 1200 C and then subjected to 100 hours
annealing at 480°C is shown as a function of temperature
in Fig 5. The work showed that the change of magnetic
properties of the alloy with temperature is anonalouS'
on heating, a sharp change occurs at 300 to ;bO C,

Card Z7% coercive Torce and saturation magnetization 1nc1oasiui*//
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Structural Changes and Anomalous Temperature Dependence of the
Magnetic Properties of the Ni-Fe (50% Ni) Alloy

and maximum susceptibility decreasing. The anomaly
disappears when specimens are kept for 100 hours at
about 400°C. From a comparison of the present results
with those obtained by M.V.Dekhtyar for NizFe (Ref 2,3)
the authors conclude that at about 3GODC a close-order
process begins, in the initial stages of which distortions
of the crystal lattice arise leading to an increase in
coercive force and a reduction in the maximum
susceptibility. Holding at 300 to Loo®c gives a
structural state whose free energy is lower than that of
the disordered (hardened) solid solution. This state
persists on cooling to room temperature, and the
anomalous magnetic-property changes required by the
hardened alloy during the annealing are irreversible and
persist after cooling to room temperature. There are

5 figures and 11l references, 9 of which are Soviel and
2 English.

ASSOCIATION:Moskovskiy gosudarstvennyy universitet imeni
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M.V.Lomonosova (Moscow State University imeni
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AUTHOR: Dekhtyar, M. V. S07/48-23-3-2/34

————

TITLE: Structural Changes and Antiferromagnetic Properties of the Alloy
Ni3Fe and Other Alloys of the System Fe-Ni (Strukturnyye

izmeneniya i antiferromagnitnyye svoystva splava NiKFe i drugikh
splavov sistemy Fe-Ni]

PERIODICAL: Izvestiya fkademii neuk SSSR, Seriya fizicheskaya, 1959,
Vol 23, Nr 3, pp 271-279 (USSR)

ABSTRACT: The experimental results obtained in the present paper show that
in Fe-Ni-alloys the antiferromagnetic alignment of “he wagnetic
moments at temperatures below those of transiticn are present in
the paramagnetic state (Refs 10,11). A Ilif‘e-alloy and a thermally

processed alloy of the chemical composition of super-permalloy
were investigated. Figure 1 shows the temperature dependence of
I (saturation magnetization), 1. (romanent magretizaticn), H,

(coercive force) and)(max (maximum susceptibility) for the
disordered HiBFe~alloyo In the investigation of the iemperature

Card 1/3 dependence a number of anomalous effects wss observed. In the
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indicates the Process of ordering, With further heaning a new
nagnetic structure forms at 5100 . the zmtiferromagzxetic alignment
of the magnetic moments, Thig transformation is unusual; for the
Ragnetic order doesg not disappear but it changes, Tris magnetic
chenge in which a new magnetic structure foms is brought aboy”:
by the change of the atomic structure, The decond magnetic charga,
i.e. transition to the paramagnetic state; depends on the
Preceding processing of the &lloy within the temperature range of

from 575-600°, Similar results were obtained also for the alloyed
rermalloy. The results obtained by this investigation ars in
2greement with those obtaineg by Pratt (Ref 14), Figure 2 shows
the time dependence of Ir and Hc of the hardeneg 1€13}?e~al.loy;

figure 3 shows the change of Ir in the heating ang the tempering
of the hardened Ni3Fe-alloys as well a3 temperature Lysteresis;

- 309930002-5"
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figure 4 - shows the dependence of Ir’ I g d Ho of the hardened
HlBFe-alloy on the annealing temperature tanne al ing; tigure 5
shows the temperature dependence of Ir of the hardened Ni3Fe-a.lloy

in the case of irregular heating; figure 6 shows the course of
temperature of Ir and Is in ihe heating and tha ccoling of the

alloyed permalloy; figure 7 shows the temperature course of H‘3
and X nax in the heating and the cooling of the alloyed Permalioy.
There are 7 figures and 23 references, 15 of which are Soviet,
Fizicheskiy fakul’tet Moskovskogo gos. universiteta im.

M. V. Lomonosova (Physics Department of Moscow State University
imeni u. v, Lomonosov)
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L s/058/61/ooo/012/073/083
94 2200 HEO ek tHgr A0S8/A101
AUTHORS: Dekhtyar, M. V., Kazantseva, N. M.
/
TITLE: Anomalous temperature dependence and irreversible changes in magnetic

properties of Ni-Fe alloy (50% Ni)

Fizika, no. 12, 1961, 391, abstract 12ET46

FERTODICAL: Referativnyy zhurnal,
R Novosibirsk, sib, otd.

(v sb, "Magnitn, struktura ferromagnetikov"
AN SSSR, 1960, 177 - 184)

A

TEXT With the eid of an astatic magnetometer the tempera-ure dependences

of saturation magnetization Ig» residual magnetization I maximan magnetlic per-
meability Hpax and coercive force Hg of half-and-half Fe-Ni alloy were studied
in specimens subjected to nhardening at 1,200°C and ordering annealing at 480°C
for 100 hours. In the range vetween 300°C and 360°C hardened specimens evinc: )
magnetic-proper‘by anomalies (a break in the Ig curves, peaks of I and Hy, a 2ip /(
of pax ) associated with the.process of sport-range order formation in the dis-

ordered alloy. Short- range order is not disturbed +ncident to subsequent cooling

of the alloy held at ~360°C for a while. The jndicated anomalis=s were not ot~

cari 1/2
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served in specimens annealed at 480°C.

L. Boyarskiy X

[Abs:racter's note: Complete translation]
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